Sex difference and laterality in the volume of mouse dentate gyrus granule cell layer.
Sex differences in spatial learning have been reported in both humans and rodents. Correspondingly, there have been reports of sexual dimorphism in the morphology of the hippocampal formation (HF), a brain structure implicated in spatial cognition. In Experiment 1, we confirmed earlier reports that the overall volume of the granule cell layer (GCL) of the dentate gyrus (DG) of A/J mice is larger in males than in females. We also found that male A/J mice have a larger GCL volume in the right hemisphere than the left. Female A/J mice displayed no such laterality. A similar pattern of laterality, favoring the right HF, had been reported previously in male, but not female, rats. In Experiment 2, we examined mice with a defective structural gene for androgen receptors (testicular feminization mutant, or tfm mice) on a C57/BL6J background. The C57/J strain had not previously been examined for hippocampal sexual dimorphism. We found no sexual dimorphism in the left, right, or total volume of the GCL in C57/BL6J mice whether they were wildtype or tfm. However, the right GCL volume was greater than the left in wildtype C57/BL6J mice of either sex. No lateralization of GCL volume was found in the androgen-insensitive tfm-affected males or the partially androgen-insensitive tfm-carrier females. These findings confirm earlier reports that sexual dimorphism in mouse HF is found in some inbred strains but not others, and indicate for the first time that mouse HF structures are lateralized. The absence of lateralization in partially or wholly androgen-insensitive mice suggests that androgen receptors may play a role in development of laterality in the GCL independently of any sexual dimorphism in this structure.